To describe the population of men who have sex with men (MSM) in New York City, compare their demographics, risk behaviors, and new HIV and primary and secondary (P&S) syphilis rates with those of men who have sex with women (MSW), and examine trends in infection rates among MSM.
INTRODUCTION
The successful targeting of resources for the prevention and treatment of sexually transmitted diseases (STD), including HIV, benefits from knowledge of the population size and demographic and behavioral characteristics of those at highest risk for infections. Although national and local data have shown that men who have sex with men (MSM) comprise the majority of new HIV and new syphilis cases in the United States, understanding the full burden of disease among the MSM population has been challenging given that, until recently, direct estimates of MSM numbers in the general population were unavailable.
Several recent population-based studies using MSM denominator estimates from behavioral surveillance have quantified point prevalence of HIV 1,2 or primary and secondary (P&S) syphilis and HIV rates among MSM. 3 Our analysis adds to this body of work by examining trends in newly diagnosed HIV and P&S syphilis among sexually active MSM in New York City (NYC), an epicenter of the US HIV epidemic. In NYC, the proportion of reported male HIV diagnoses that were among MSM increased by 19% in just 5 years. 4 MSM have also been disproportionately affected by P&S syphilis since the outbreak began in 1999. In 2008, 87% of male P&S syphilis cases in NYC reported sex with other men. 5 To effectively plan, implement, and evaluate programs aimed at preventing transmission of HIV and other STDs, we describe the population of MSM in NYC, compare demographic and behavioral characteristics of MSM and men who have sex with women (MSW), estimate rates of disease in both groups, and examine disparities among MSM by race/ ethnicity and age using 3 population-based data sources.
METHODS

Data Sources NYC Community Health Survey
Since 2002, the NYC Department of Health and Mental Hygiene (DOHMH) has conducted an annual, cross-sectional, population-based survey [the Community Health Survey (CHS)], to collect information on self-reported health status and risk behaviors among NYC residents. The CHS samples noninstitutionalized individuals aged $18 years utilizing a stratified sample design to produce neighborhood and city-wide estimates. For the [2005] [2006] [2007] [2008] surveys, households with landline telephones were selected using random digit dialing, and 1 adult per household was randomly selected for interview. Surveys were approved by the NYC DOHMH Institutional Review Board.
Sample weights were constructed, adjusting for the respondent's probability of selection and weighting each record up to the neighborhood population while accounting for the respondent's age, sex, and race. Datasets comprised of multiple survey years are processed in a similar manner to the CHS from an individual year, with the additional sample size permitting poststratification by age/sex and race/ethnicity within NYC neighborhoods using a constrained raking procedure. CHS cooperation rates 6 over the 4 years ranged from 79.3% to 90.7%. A total of 11,217 men aged 18-64 years participated in the 2005-2008 surveys.
During each survey, men were asked about demographic and behavioral topics, including numbers of female and male sex partners in the last 12 months. Consistent with the US National Health and Nutrition Examination Surveys (NHANES), sex was defined as oral, vaginal, or anal sex.
HIV/AIDS Surveillance Registry
Health care providers and laboratories are required by law to report new cases of HIV infection and HIV illness and AIDS cases to the NYC DOHMH. We extracted data on males aged 18-64 years who were newly diagnosed with HIV (with or without AIDS) between 2005 and 2008 and reported to the HIV/AIDS Surveillance Registry through June 2010. Data included patient race/ethnicity, and age and transmission risk at the time of HIV diagnosis. Males reporting a history of sex with males, either as a sole risk factor or with injection drug use (3.4% of the 6767 known MSM with new HIV diagnoses from 2005 through 2008) comprised the numerator for the estimated rate of new HIV diagnoses among MSM. Consistent with the Centers for Disease Control and Prevention definition of heterosexual risk, males whose reported transmission risk was a history of sex with females with a history of hemophilia, HIV infection, injection drug use, transplant, or transfusion were classified as MSW. Among HIV-diagnosed male cases with known transmission risk, 81% were MSM, 11% were MSW, and 8% had other reported risk; 29% had unknown transmission risk at the time of report, which is comparable with the national figure. 
7
STD Surveillance Registry
Health care providers and laboratories are required by law to report reactive syphilis tests and syphilis of any stage to the NYC DOHMH, whose staff attempt to interview all P&S syphilis cases. We extracted case reports for males aged 18-64 years diagnosed with P&S syphilis between 2005 and 2008. Reports included race/ethnicity, age at diagnosis, and sex of partner for interviewed cases (61% of male cases). Interviewed males reporting sex with males or with both males and females during the referent period (3 months before diagnosis for primary and 6 months before diagnosis for secondary syphilis) were defined as the numerator for the estimated rate of P&S syphilis diagnoses among MSM. Males reporting sex with only females during the referent period comprised the numerator for the rate among MSW. Among P&S syphilis-diagnosed male cases with known sex of partner, 89% were MSM and 11% were MSW. Due to lack of interview or refusal to report sex of partners, 42% of male P&S cases could not be classified as MSM or MSW.
Analysis
For population denominators, male CHS respondents aged 18-64 years who reported having sex during the past 12 months were included in the analysis (n = 8345). Respondents who reported at least 1 male sex partner (regardless of whether female partners were also reported) were classified as MSM and respondents who reported only female sex partners were classified as MSW. SUDAAN We estimated rates of new HIV and P&S syphilis diagnoses (per 100,000 population) among sexually active MSM and MSW by dividing the number of cases in each group over 4 years (from 2005 to 2008 HIV/AIDS and STD surveillance registries) by the cumulative 4-year estimated populations of MSM and MSW (from CHS). To include all new diagnoses in the numerators, for each disease, we applied proportions of male cases known to be MSM and MSW to the groups with unknown transmission risk or sex of partner. For subgroup analyses by age group and race/ethnicity, we redistributed cases with unknown risk/sex of partner according to the age and race/ethnicity categories of cases that had this information. We calculated case rates for MSM and MSW overall, by age group, and for 3 main race/ethnicity categories (nonHispanic white, non-Hispanic black, and Hispanic), and MSM to MSW rate ratios. Additionally, we examined trends in new infection rates among MSM by age and race/ethnicity, using as denominators the annual weighted numbers of MSM (unadjusted for age) from the CHS. Table 1) . Prevalence of male same-sex behavior also differed by race/ethnicity, ranging from 2.2% and 2.3% among non-Hispanic Asian and black men, respectively, to 7.4% among non-Hispanic white men.
RESULTS
Prevalence and Population Size of MSM
Demographic and Behavioral Characteristics
MSM were significantly different from MSW with regard to all demographic variables examined ( Table 2 ). Unlike MSW, MSM had a skewed age distribution, with 38.0% aged 40-49 years. Among MSM, the majority (58.8%) were white. MSM were more likely than MSW to be US-born, have a higher education, and lower poverty level (all P , 0.001). A sizeable proportion of MSM (14.6%) reported a heterosexual/straight sexual identity. Although the subpopulation of black MSM was relatively small and yielded an unstable estimate for straight identity, more black MSM (24.3%; 95% CI: 12.1 to 42.7) and Hispanic MSM (18.8%; 95% CI: 11.3 to 29.7) reported being straight, compared with white MSM (9.7%; 95% CI: 5.6 to 16.2).
MSM were more likely than MSW to report good to excellent general health but also more likely to report poor mental health status and diagnoses of depression (26.0% vs. 10.5%, P , 0.001) ( Table 2 ). MSM were significantly more likely than MSW to have a primary health care provider and to have visited their provider in the past year.
MSM were more likely than MSW to have been HIV tested, both in the last year (53.6% vs. 27.2%, P , 0.001) and ever (84.8% vs. 59.7%, P , 0.001) ( Table 2) . Among MSM, 18-year to 29-year olds (66.0%) were more likely than 30-year to 39-year olds (47.4%, p=0.033) and 50-year to 64-year olds (46.8%, P = 0.022) to have HIV tested in the last year. Self-reported HIV testing in the last year was 65.5% among black MSM (95% CI: 51.6 to 77.1), 61.2% among Hispanic MSM (95% CI: 50.3 to 71.1), and 51.1% among white MSM (95% CI: 42.9 to 59.3).
MSM reported more sex partners in the past year than MSW; 29.1% of MSM and 8.7% of MSW reported $4 partners ( Table 2) . Likelihood of reporting multiple partners among MSM did not vary by age or race/ethnicity. Almost two-thirds (62.9%) of MSM reported using a condom at last sex act, compared with 38.3% of MSW (Table 2) . Among MSM, condom use at last sex was more prevalent among 18-year to 29-year olds (65.0%) than among 30-year to 39-year olds (54.9%, P = 0.040) and 50-year to 64-year olds (52.3%, P = 0.017), but did not vary among white, black, and Hispanic MSM. (Table 3) . MSM/MSW rate ratios varied substantially by age and by race/ethnicity. Among MSM, HIV rates decreased with increasing age; the rate for 18-year to 29-year olds (5956.4/ 100,000) was almost twice the rate among 30-year to 39-year (Table  3 ). P&S syphilis rates among MSM followed the same pattern as HIV rates, wherein they decreased with increasing age and were highest among black (2,375.9/100,000), followed by Hispanic MSM (754.1/100,000), who had approximately one-third the rate of black MSM. In every age group, MSM had more than 100 times the rate of P&S syphilis compared with MSW. MSM/MSW rate ratios by race/ethnicity ranged from 183.0 (black) to 255.7 (white). (Fig. 1A) . Although the P&S syphilis rate among 18-year-old to 29-year-old MSM in 2005 was lower than the HIV rate that year, it increased much more dramatically, increasing 6-fold to reach 2900.4/100,000 in 2008 (95% CI: 2598.6 to 3202.1 per 100,000) (Fig. 1B) . During this period, both HIV and P&S syphilis case rates among 30-year-old to 39-year-old MSM peaked in 2007. (Fig. 2A) . P&S syphilis rates increased dramatically for black and Hispanic MSM from 2005 to 2007, with the rate among Hispanic MSM increasing 6-fold, whereas the rate rose steadily for white MSM (Fig. 2B) .
HIV and Primary and Secondary Syphilis Rates HIV
MSM HIV and Syphilis Trends
DISCUSSION
The population of MSM in NYC is large, diverse, and has high rates of risky sexual behaviors. There are substantial differences in the characteristics and newly diagnosed infection rates of MSM, as compared with MSW. Our analysis triangulated population-based behavioral surveys and HIV and STD surveillance registries and identified alarmingly high rates and rising trends in 2 epidemiologically linked health conditions among MSM. The planning, implementation, and evaluation of programs and policy to reduce disease burden among MSM will require continued and innovative efforts. We found that 5% or 1 in every 20 sexually active NYC men reported same-sex behavior in the last year. This is almost double the national prevalence of male same-sex behavior estimated by the 2001-2006 NHANES and 2002 National Survey of Family Growth (both 2.9%), which included respondents of narrower age ranges but used comparable survey questions. 1 Given that previous research has indicated that same-sex behavior is more prevalent in large cities, 9 the higher prevalence in NYC is not surprising. With the backdrop of a mature HIV epidemic, decade-long syphilis epidemic, and evidence of ongoing sexual risk behaviors, however, the substantial size of this high-risk population means that high rates of disease could persist for some time.
Consistent with NHANES, we found that among major racial/ethnic groups, the prevalence of same-sex behavior was highest among non-Hispanic white men and lowest among non-Hispanic black men. It has been suggested that relative to white MSM, black MSM may not disclose same-sex behavior due to other sensitizing experiences with prejudice (eg, racism) or concerns about losing connections to their communities, and underreporting may be one explanation for observed racial/ ethnic distributions among urban MSM. 10, 11 Alternatively, the higher proportion of white MSM in urban settings could be related to the phenomenon of seeking out large cities for earlylife career opportunities that complement the social advantages of living in gay-friendly environments. 12 Estimated HIV and syphilis case rates among NYC MSM and MSW were higher than estimated rates at the national level. 3 Rates among NYC MSM were an order of magnitude higher; they had HIV and P&S syphilis case rates that were at least 2.5 and 4 times the national rates, respectively. Although reducing racial disparities in STD/HIV infection has been a national health priority, investigators examining MSM and MSW chlamydia and gonorrhea rates 13 have proposed that the disparities paradigm be expanded to include sexual behavior. Indeed, compared with NYC MSW, MSM were at least 140 times as likely to be diagnosed with either HIV or P&S syphilis. The much higher HIV diagnosis rates among MSM could be due, in part, to higher testing rates; CHS data showed that 54% of MSM versus 27% of MSW tested for HIV in the past year. Syphilis diagnoses among MSM could be prompting some additional HIV testing and diagnosis. Disparities by sexual behavior could be driven somewhat by differential testing rates, but clearly MSM in NYC are significantly burdened with STD, [14] [15] [16] and these disparities warrant extra public health attention and resources. For both HIV and P&S syphilis, case rates among younger NYC MSM (ages 18-29 years) were approximately double the overall MSM rates and increased dramatically between 2005 and 2008. Although our data indicate a possible leveling off of HIV, they show a continued steep rise in syphilis rates in this group. Differing patterns by disease among young MSM could be explained by the fact that approximately 40% of 18-year-old to 29-year-old MSM with newly diagnosed P&S syphilis have already been diagnosed with HIV and are therefore not at risk for incident HIV infection. This hypothesis is supported by the pronounced divergence in HIV and syphilis trends among non-Hispanic blacks, a group in which HIV prevalence is particularly high. The difference could also be attributable to seroadaptive behaviors (eg, serosorting, serodisclosure) used by some MSM to reduce HIV risk 17 or to differential effectiveness of prevention programs on the 2 diseases. Nonetheless, increases in syphilis diagnoses indicate ongoing unprotected sex and signal the potential for increases in HIV acquisition among HIV-uninfected young MSM.
Black MSM in NYC had disproportionately high rates of both new HIV and P&S syphilis diagnoses, more than 3 times the overall NYC MSM rates. The elevated HIV rate may reflect higher HIV testing rates among this subgroup; among black MSM CHS respondents, 65% reported HIV testing in the previous year. However, despite high testing rates, there remains a high risk of ongoing transmission. Young black MSM have reported onset of sexual behaviors with other men at younger ages and have been more likely to engage in unprotected receptive anal intercourse with casual partners than their white counterparts, which are possible contributing factors to the disproportionate rise in new diagnoses. 18 Black MSM have been found to be diagnosed relatively late with HIV [19] [20] [21] ; indeed, in NYC in 2008, a higher proportion of young black MSM (aged 20-29) were diagnosed with AIDS within 1 month of an HIV diagnosis than young white MSM (11% vs. 7%). Furthermore, once HIV 
